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3. This report contains indications relating to the following items: 



I 1^ Basis of the report 

II □ Priority 

in □ Non-establishment of report with regard to novelty, inventive step and industrial applicabilr^- 

]V Q Lack, of unity of invention 

V m Reasonedstatement«.der-Article35(2)wi1hregardtonovelt>^inventivesteporindu^^ 
applicability; citations imd explaaations supporting such statement 

V"i [ i Certain documents cited 

VII lH Certain dsfecls in the ijjternationai application 

Vni [H Certain obsei-vations on the interaatiojiaUpplication 
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MTERNAHONAL PRELIMINARY EXAMINATION REPORT 



International application N 
PCT/1JS04/08285 



1. Basis of the report 



1 . With regard to the elemeHts of the international application:* 
^ the interoationai application as originally filed, 
the descriptioH; 

origioally filed 
tiled Willi the demand 
filed with fhe letter of 




as originally filed 

as aniended (together with any statement) under Article 19 
filed with the demand 

filed with the letter of.... _ 



as originally filed 
, filed with file demand 
filed wi& the letter of_ 

Q the sequence listing part of the description: 

pages NONE . as origitially filed 

ISled witii Ihe demand 
filed with the letter of _ 



pages NONE 

pages NONE ...... u i i ■ w 

. With regard to the language, ail the elements marked above were available or fomished to rlns Antiu 
language in wliich the ititemational appUcation was filed, uixle-- " 



ithe 



olherwise indicated tmdei Oiia item, ^ 

Lhe follo wing langiiage which is: 

inssmational search (uijderRule23.1(b)). 
I (under Rule 4S.3(b)). 

lary examinaiunn'utider Rules 



Tlsese siements were available or fiixnishedto this Aiitiiorit; 
[" I the language of a translation furnished for the pi»Kx>w 
[""""] Die language of pisbiication of the nitemauonal appii.c; 
□ the language of the translation fiimished for the pinposes of intemationai prelii 

55.2 and/or 55.3). . . , v ^ 

3 With regard to any nucleotide a«d/«r amino acid sequence disclosed in the rntemational apphcation, the 

fj contaitisd in the international application in printed form. 
' 3 ffled togelher with the mtemational application in computer readable form. 
" furnished sub-sequently to this Authority in written form. 

fnrmshed subsequently to this Autiiority in computer readable form. 

Tl.e statement that the subsequently fi^rnished written sequence listing does not go beyond lhe disclosure m the 
international application as filed has been furnished. 
□ Hie statement that the information recorded in computer readable form is identical to the written sequence listing 
iiasbeeafijmslied 



□ 

□ 



iiave resulted in the cancellation of 



the description, pages NONE 

the claims, Nos. NONE 
i j dj-awings, t.lieets/fig KCjNM 

This rer^or. has been established as if (some of) the atriendnients had not been made, si 
b-=v.D!id <ha disdosi:fe as tiied, as indicated in the SuppidsnentaS Box (Rule 70.2(c)),** 



Ihis report as "onginaliv jiiea ami am umtK\Ku m.^ . ^y^: _ 

* * Any replac&nent sheel containing such amendimvits must be referred to unaer 



ted to lhe receivii^g Office in response to an invitation under Article 14 are referred to 
^nexed to this report since ihec^ do not contain mnendments (Rules 70. ! 6 and 70.17). 



I and annexed to this report. 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 


1. STATEMENT 








Novelty {N} 


Claims n.|7, anri2.9 


YES 


Claims i-12.14.18-2 


8 . .._ 


NO 


Juveriiive Step (IS) 


Clamis NONE 




YES 


Claims 1-29 




NO 


Industrial Applicability (lA) 


Claims 1-29 




YES 



2. CITATIONS AND EXPLANATIONS 
Please See Continuation Sheet 



Form PCT/IPE.'V409 (Box V) (July 1998) 



INTERNATIONAL FRELBIINARY EXAMINATION REPORT 



SjippSeinental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



international application No. 
PCT/US04/08285 



V. 2. Citations ami Explanations: c o..„.„. m.. . <i ---s 

C'aims 1-32 H a:id i S-lg lad: iioveiR under PCT Article 33(2) as being anticipated by Regan, U.b^ 

In regards to claim I Reagan teaches a front end graphics processor (64) and a back end graphics processor (70; which 

sSoundingboK 

oooKiinutes a-;sociated with line pixels of the rectangular area. 




claim 4 specifically are taught by Reajsasrsi Z-pi 

be bounded by the bounding bos. , . , .v„--'>ii< \ 

f-i --c^ar'i=: ro ci 'im ^ Reaaan teachfi.s iuir.L'. SLiid Z-plane eqttations to determme the vistb:e kixx^-^ ..^a-,^^. .L. p^b.cuK.^ 
.j-,;«epth >-ali:e-. of eac-h tria«gle (Col. 28, line 45 - Col. 32, line 27). Thus, orily liie v,::.Sic pixei^ ioca 
Uh"i :h.^''vi-[>ic f.-;an'^]e are "sdectivelv" rendered ;ifter flying said Z-plane equations to each tnangif (ana corresp£.ii..1ifiy v 
,1"..'.."..^.. fo ( i'";nf v..t..i„;i,i teacUc-£ thai fl'.e svstcm determines the z-plans and color piaiTs «ijuat;or,s so t.^i,it icc ;=y::ton 
.V . X;,;.:.,,, .vi-,;x,i rj! acc-atc ^'-d£ c-.:ii ar;d color inforniation at various points on the trlaiigie. hmd. vano.JS points 
.tifi-Iih, "v^i", tLt M said tri3FiF> (Col 20, iir^es 63-66 and Coi. 31, line 36 - Col. 32, lines 28). 

i- C), which specifically is crdoulatir.g the \ 



iV^AK." Pvc -C) a; applied io claims 1-5 above, .-.nd in ordc! to solvv- V',s. Iiric.r equations (z-pJane or veiuces^ ,iia ... .. .. 

^ZL^.,^^^ in nHHin... .;,id linear eauarior.c are ^poiiod to aii pixels in order to render the visible pixei-s 



ind 8, Reagan tea 

, „j,j,„ io claiins 1 -5 abt , , , . . 

be calculated. In addition, said linear equations; are appiiod to aii pixels tr 

"^^tfiSSS=t^9,l^.aganexplicitlv 

\ X2 {inels' Coi. 66, line 61 - Col. 67, line 61 and FIG. 28, Ncs. 940 and 9M)). 

Ifi rug;;. d£. to clai=n 1 0, Reagnn teaches a geomstiic processor, which specificaUy is a cositro: ijrat, ti.at pDviornis cc.orcnn.^..' 



^ ,s data to the triangle buffer (FIG. 4; Col. 16, lines 23-65). Said siangic data compv.-.E. reordei .ig 
which si:>eciika)iv),s specifying the vertices ofthe triangular area. , > «■ . 



•ovidfcs; tr 
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Supple menial Bax 

(To be used svisen the space in any of the precedirig boxss is aoi Siifi'icient) 

infoETi-atior. cc-rnprising iiifc^-r.iaiior, at ihc. vortioo:;. in addition, Reagan explicitly teaches generating a bounding bo>: (FIG. 5 and 20; 
Ct;l, 2K, l-,n£:s 7.4-44; c'oi. 46, ii;ie43 - Col 48, line 21). Fiirihcr. I>c3?aii teaches a rasterization unit (30), wiiieh identiiiss triangles that 
are in cortipstition for a given pixel location, determines visibility of ttie iriangies st that pixel location and selects the winning triangle 
for said pixel location based on the calculated z- 'aluc (Col i , 'n.- ' s t - '^-.r->) Thus, said raslerization unit selectively 

renders said pixels that fail within the triangle via evaluatior.s cf the i,uordinati;s associated with the pixel values. 

In rfiii^irds to claim 12, Reagan teaches an column ofcosific r.-. . ^ii;-,;,-:; '.--ro) ^ it. hii^ HCi), which receives ihc 3D li(aiij2!c 
data (coordinate!;). Slope information (dx/dy for all three line segmetus bounding the triangle), ciiiTcnt scrcci-, row, ciirrent coiurnt!. the 
bcoeff information, and the plane equations to generate 2D span inforrnaEioti *e left and right edges of the tnangle). Thus, s.a.\d 
coefficient evaluators specifically describe edges of the n-iangular area (Coi. 5ii, line 29 - Col 58, line 57) via generating rhc span, z, and 
dz infomiation. Said soan is used to determine the left and right edges of the triangle, which is used to determine if the cutrent pixei 
location is inside or outside, of the competing triangle for that location. In addition, as applied to claims 5-6 above, attnbutes coeiTiciente 
(z-depth, color, and texture) are determined. Further, Reagan explicitly teaches an rasterizing unit for determining the winning triangle 
using the s-valucs calcuLitcd u.sing said 7-pUme linear equations as applied claim i t above. Tlias die teaching.-, of Reagan functions all 
limitations of the edge coefficient generator, an attribute ooefticient generator, and the rasterizer. 

In regatds to claim 14. Reagan cxplicitiy teaches tiiat the entus system can be optimised to utilize oiw. or .mM tm:ulm oi 
.A.SICS (Col 6, lines 30-61 and Col. 67, Une 5i ■ Col. 6!5, line ii). 

In regards to claim 1 8, the same basi.s ;md ratiotiale for claims i and 5 above are appltsd. Said imiitatioFss of pnsiai.i claim aie 
directed to the same limitations as recited in eiasms i and 5. ...... 

In regards to claim 19, the same basis and rationale for clain)s 2 and 1 8 above are applied. Said im:ii,3t.i,.n;, ^). .■.nsi,.i,i ..i,..rr. ara 
identical to claim 2. ^- . . -.^ 

In regards to claim 20, the same basis and rationale for claims 3 and 19 above are applied. Said hmttations of mslant ciaim a. e 

" '^"^^'^'in regards to claim 21, Ihe same basis and rationale for claims 4 and 20 above are applied. Said limitations of instant claim are 
identical to claim 4. , „ , . 

In regards to claim 22, the same basis and rationale for claims 5 and 1 8 above are applied. Said limitations of instant claim are 
identical to claim 5 above. ,. , „ .j,. - • ^- ^ * i • 

In regards to claim 23, the same basis and rationale for claims 6 and 22 above are applied. Said Imiitaticns of instant claim are 

den. c Jjo ddfm 5^ ^^^^ rationale for claims 7 and 22 above are apphed. Said limitations of instant claim arc 

Identical to claim 7. „™ 
In regai-ds to riaira 25, die saine basis and rationale for claims 8 and 24 above are apphed. Said limitations ot mbiant c.aiin are 

id.,r. uc^J^o^JdM^ ^^^^^^^ ^^^^ same basis and rationale for claims 9 and IS above are appuea. Said limitiit.on..^ ufiustitht 

claim are identical to csaini ;j.oi!V(;. .... .. , 

r re-a ds to cl in f « n v,iJ ts the nittbod of clatn 18 above In .add tion Reagan teaches detemi mrg the i srai-g oox 
,j.fof„a,i(,„^}.}^ -> ^ 114 1 _ did if ^ol •'3,hnei/ To! ?8 lific ,U Jn o-der to determine ihe smallest bounaing box for a 
triangle, said opposite corners ot said bounding box must be dstermnied. 

Claims l^<lrld 29 lack an nven.'ve •^t^o in d f \ W>c"u^<. t.i^o-^ u Rcdgan ^ ^ ^ a > ,/\ 

lnregardbtodaatEl5aT>d29 ■'.i^.i t.^c ,^ n t^t -.r.^.w -1, c ! G 2 No TO 2 25 \- ;f». ^ 4 ! ,cs 
?6-49. Col 48, line 22 - Col 50 li le V , - lu , 't.if K i .IM. i ^ - 1 r t v. ca.p '•ece.v riv c . Jrd 

2t)laneequ'ots,Vntcnspeciiicai'^, >tpxe . t, 1 uil! Fe^^an tJoc, i oK\J .i^h . ' c i.K t, o <y aic t nrfe.. ""^^J^M 
hn ihoik I >.ii.ealnr-rar> caths.cdiibecontigu'-edtohdveb.ock-i/es, Rtagan teaci-"! the iTiinglt juffei, '^^)ch i d( ,0^4ao 
..,,.t™.„ t,.vi.,pti4fice?!«: Said cells are memory blocks. FIGS 21-25 exphcitly teaches a plurality ot memory blocks, which 
i ^-lat-e .,p "i-c *,-;<.pcr!» c ache »n" t^'er since Reagan teaches that the smallest bounding box is determined for a triangle (Col, 24, imes 53- 
<>- . Cs 5) . i-o 1. i T U y p..iftialh is d<.ftiej a it nction of be t idiif,le and thus as r funUic n of th<. b.ock ,^ | 

v.iaiir DantJ lo 1/lac^arnventive ,epundu PC 1 t ifc i >" jhMOUi ovLt kca^jo ii \!e v if ^ntoJu ct ai 
I mr^-.irkioraimi' '>e?"an teiches 1 It. d ,.11 , it !a i -sr -^icnotexpli jti ttuh v reic coiviniiiuratiun 

1 hiown in thp ^art that wirel-Bs eonurv.iTi-.caUon aevices such as PD.^s, laptops, and mobile phones now have 

using tTlec renderng o ri„i t, 1 \ „..i''<l'-a:^ft ■ il i' p 1 3uiv,d,.i wi " ■jt "o PO^ . ^ \ and 

mobdeplonesspec'f.i' ai ^i e cor i-a . t „t device --Mk. poAcr uirsui.i.ii(;n .s a i !n,.t>!^d. . ■.uf(ini^..b 
coinman i 'loi ie c > it j hi c j j ! c, i 'ow pttwei tile b^■>tJ rttidcn ig Thus, \oi id hd.^!. been oovious .( " i o - > 
■ ^.j^:]! ,^ r,f ,hc itwc'ition 4" *-3i.'e th,> teachings of Reagan ana to add fiom Antochi et al. (he tcacnirigs of low-power oie- 

! -encie'-it- "i ox'^e^ a""'y 'i^e wf-H kp<mv rpisper scan display on wireless communication devices in order to display vibrant 3D 

i f,.™],:™, ,.n,isn>v'"-i% toD ni«f h opwer which allows the wireless device to be used longer. 

I 1" 10^ < ^. 16 ^ e^^^ai teac^es a ^■'roces oi to g( ipratc. video oiii{.ut data for presentation by tf c d ^ih^ u. t lo i v_l 

I .r\ 3!-ic'' \j2 \ s 01 iiui ^\'.ol In liie66 Co &, hnr 61) ant! drcrtderi ig engine taat applies a ( i f ft i ?<i») ' rai ! is 

kid idii\loi<m ^rapnc Is. ivHonmeiit.vvheiein the direct evsluat on aSgOTithtn applies linear eijuat' I', to I uiJcr hcT.iP 
I vv 1.1C Jt ir ^!-pollting b ^^ee^ edges oE the ti i^ng't (Sc„ riaiui lejcttiois 1 "> jbovr } Ks app l iec above, Re apan i p ' I tivKv 
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. : . t.:^e'< -.:ve'3pt>«--3 ti« to 'he win;dn<' tfian^ic based on the E-piane equations, which specifically wa ii«car cquatioi 

c":r; e"'c^:^ailar.-; doTK^ir'e :.oi:iic bav.e^ edcei: <)f Ehe'triangie. Reagan does not otplicitiy teach a rM cot!ii^iir,KCit,or, 

wculdhavebeenobvioustoor..c>r«id:nao-slriliinEiKartatthelm,coft;>.^ ^ ' - ','4^^ " 

j'dd fropj Antochi et al. the low-power tile-based rendering in order to reduce power contun,,. i;-;; • ' ; . , , 

In regards to data 17, the sair,. basis and rationale for claiui. 10 and 16 above are appii.d. Saia l.n.ut.f.ons oi ,n,star.t J.>..a. a> 
identical to claim 10. 

Claims 1 -29 meet the criteria set out in PCT Article 33(4), ar>d thus have industrial applicability because the subject matter claimed ca. 
be made or used in industry. 



FoimPCT,'TPEA''409 (Continuation Sheet) (My 1998) 



